








Abstract:	 Conforming	 to	 urban	 development	 needs,	 in	 accordance	 with	 ecological	 and	 low-carbon	
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Introduction	
An	 Eco-city	 is	 one	 in	 which	 energy	 consumption,	 pollution,	 and	 emissions	 rates	 are	 low,	
thereby	 saving	 energy	 and	 enhancing	 environmental	 protection.	 Currently,	 China	 is	
constructing	a	large	number	of	new	ecological	cities	to	adapt	the	development	of	the	city,	
economy,	 and	 population	 for	 an	 ecological	 purpose.	 At	 the	 beginning	 of	 planning	 a	 new	
town,	it	is	important	that	energy	planning	is	conducted	and	applied	to	ensure	that	the	goal	
of	building	an	ecological	city	is	fully	realized.	In	the	design	of	the	‘Xiuyuan		river	ecological	









on	 eco-city	 planning,	 research	 on	 energy	 consumption	 in	 existing	 buildings,	 and	 an	
understanding	and	analysis	of	energy	consumption.	
A	 scheme	 for	 renewable	 energy	 planning,	 based	 on	 an	 assessment	 of	 renewable	
energy	 resources	 such	 as	 solar	 energy,	 shallow	 geothermal	 energy,	 wind	 energy,	 and	
conventional	coal	and	gas	energy	in	the	total	land	area,	is	proposed.	
The	 viability	 of	 various	 renewable	 energy	 sources	 is	 investigated,	 based	 on	 an	
assessment	of	 renewable	energy	 that	matched	 construction	 types	with	 renewable	energy	
source.	
A	 type	 of	 renewable	 energy	 suitable	 for	 each	 area	 is	 also	 proposed;	 by	 making	
efficient	and	 rational	use	of	energy	programs,	 renewable	energy	sources	 in	 the	ecological	






cooking,	 industrial,	 direct	 combustion	 engine,	 and	 gas	 vehicles.	 Electricity	 load	 includes	
residential,	public	facilities,	industry,	business,	and	others.		
Basic	scenario	settings	
According	 to	 the	 construction	 status	 and	 the	 requirements	 of	 China's	 policy	 standards,	
based	 on	 the	 buildings	 energy	 consumption	 standards	 in	 1980,	 short-	 and	 long-term	
residential	 building	 constructions	 require	 energy-savings	 of	 75%	 and	 80%,	 new	 public	






Residential	 land	 construction	 is	divided	 into	 three	 categories:	 residential,	 basic	education,	
and	 community	 services.	 Among	 them,	 the	 basic	 scenario	 parameters	 include	 the	
performance	 parameters	 of	 short/long-term	 new-building	 thermal	 envelopes,	 indoor	
thermal	 envelopes	 (lighting,	 equipment,	 personnel),	 indoor	 environmental	 control	
parameters,	 heating	 and	 air	 conditioning	 system	 operation	 mode,	 and	 other	 parameters	
based	on	the	"	Shandong	Province	Residential	Building	Energy	Efficiency	Design	Standards	"	
(DBJ	14-037-2012)	design.	The	conditions	for	maintaining	the	building	energy	consumption	
















actual	 output	 value	 of	 industrial	 buildings,	 energy	 consumption	 indicators,	 in	 accordance	
with	R&D	office	building	energy	consumption	indicators,	are	only	calculated.	





The	building	area	 is	 calculated	using	 the	area	 to	 floor	area	 ratio.	 The	heating	area	 covers	





The	urban	area	of	 the	eco-city	accounted	 for	70%	of	 the	construction	area,	giving	a	




According	 to	 the	 "Urban	Heating	Pipe	Network	Design	 Specifications"	 (CJJ	 34-2010),	
















Residence	 20,140	 18,126	 70.2	
Office	 2,010	 1,809	 7	
Business	 4,890	 4,401	 17	
Culture	and	
entertainment	 420	 378	 1.5	
Industry	 1,110	 1,000	 3.9	
Others	 130	 117	 1	






The	 residential	 heat	 quota	 was	 2300	 MJ/person·year,	 with	 a	 gasification	 rate	 of	
100%.	According	to	the	scenario,	the	industrial	gas	consumption	data	was	1	m³/100m2•day.	
The	storage	gas	consumption	indicator	was	0.2	m³/100m2•day,	and	gas	consumption	of	the	







data	 method,	 and	 the	 effect	 of	 energy	 saving	 measures	 is	 determined.	 The	 prediction	
results	in	electricity	load	of	108.14	million	kwh,	with	a	load	density	of	20.1	MW/km2.	
Energy	structure	and	evaluation	
In	 consideration	of	 the	energy	 situation	and	natural	 resources	 in	 the	eco-city,	 Energy	use	
model	 is	 based	 on	 conventional	 energy,	 distributed	 energy,	 industrial	 waste	 heat,	 new	
energy	and	renewable	energy	supplement,	all	kinds	of	energy	complement	each	other.	This	




gas	 as	 fuel	 for	 the	 region	 to	 provide	 CCHP,	 because	 of	 energetic	 and	 electrical	 safety	
requirements,	and	can	reduce	energy	consumption	by	60%.	
Industrial	waste	heat	utilization	system	




















average	solar	 radiation	 intensity	of	330	W/m2.	Areas	where	 the	daily	 sunshine	duration	 is	
greater	than	6	h,	and	average	monthly	temperature	is	greater	than	10	°C		for	239	days,	are		
rich	 in	 solar	 energy	 resources,	 and	have	 the	 potential	 to	 develop	 solar	 thermal	 and	 solar	
power	industries.	
Solar	 energy	 supply	 potential	 is	 calculated	 as	 Solar	 energy	 supply	 potential	 (kWh)	 =	
land	area	×	planned	building	density	×	annual	total	solar	radiation	[MJ	/	(m2·a)]	×	usable	roof	
area	 rate	 (%)	 ×	 solar	 cell	 area	 and	 usable	 roof	 area	 (%)	 ×	 solar	 power	 supply	 system	





Public	 buildings	 with	 solar	 panels	 can	 provide	 0.19	 billion	 kWh	 of	 electricity,	 only	
considering	 the	 provision	 of	 living	 electricity	 demand	 and	 ignoring	 the	 comprehensive	



































Business	 40%	 50%	 15%	 1.2	
Office	 40%	 50%	 15%	 1.5	
Market	 40%	 50%	 15%	 1.0	
Community	
service	 20%	 50%	 15%	 1.0	







strategies,	and	provides	 support	 for	optimizing	 the	energy	structure	of	 the	new	city.	New	
energy	and	renewable	energy	 in	 this	zone	will	generate	about	100.14×107	kWh	by	2020,	
with	 carbon	 dioxide	 emissions	 of	 356,900	 tons,	 a	 renewable	 energy	 utilization	 ratio	 of	





demand	 should	 be	 forecast,	 and	 new	 and	 renewable	 energy	 resources	 assessed	 and	
combined	with	new	and	renewable	energy	conversion	system	performance	characteristics.	
It	should	be	conducted	that	analysis	of	construction	sites	for	renewable	energy	supplies	and	
energy	 demand;	 and	 new	 and	 renewable	 energy	 engineering	 practices	 should	 be	
established	based	on	new	and	renewable	energy	capacity,	preference,	 reliability,	 stability,	
technical	 difficulty,	 economic	 and	 environmental	 conditions,	 and	 other	 aspects	 of	 the	
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